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SEQUENCE LISTING 

<110> Frank Michiels et al . 

<120> Improved Barstar Gene 

<130> 2428-0108P 

<140> unknown 
<141> 2001-10-05 

<160> 10 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 270 
<212> DNA 

<213> Bacillus amyloliquef aciens 
<220> 

<221> misc_feature 
<222> (1) . . (270) 

<223> CDS, function = "inhibitor of barnase", product = 
"barstar" 



<4 00> 1 

^y: atgaaaaaag cagtcattaa cggggaacaa atcagaagta tcagcgacct ccaccagaca 60 

SI ttgaaaaagg agcttgccct tccggaatac tacggtgaaa acctggacgc tttatgggat 120 

tgtctgaccg gatgggtgga gtacccgctc gttttggaat ggaggcagtt tgaacaaagc 180 

*ft aagcagctga ctgaaaatgg cgccgagagt gtgcttcagg ttttccgtga agcgaaagcg 240 
if t gaaggctgcg acatcaccat catactttct 270 



<210> 2 
<211> 90 
<212> PRT 
O <213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: protein 
<400> 2 

Met Lys Lys Ala Val lie Asn Gly Glu Gin lie Arg Ser lie Ser Asp 
15 10 15 

Leu His Gin Thr Leu Lys Lys Glu Leu Ala Leu Pro Glu Tyr Tyr Gly 
20 25 30 

Glu Asn Leu Asp Ala Leu Trp Asp Cys Leu Thr Gly Trp Val Glu Tyr 
35 40 45 

Pro Leu Val Leu Glu Trp Arg Gin Phe Glu Gin Ser Lys Gin Leu Thr 
50 55 60 

Glu Asn Gly Ala Glu Ser Val Leu Gin Val Phe Arg Glu Ala Lys Ala 
65 70 75 80 

Glu Gly Cys Asp lie Thr lie lie Leu Ser 
85 .90 



1 



♦ 




<210> 3 
<211> 273 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: other nucleic 
acid, "improved barstar DNA" 

<220> 

<221> misc_f eature 
<222> (1) . . (273) 
<223> CDS 

<400> 3 

atggccaaga aggctgtcat caacggggag cagatcagga gcatcag.cga cctccaccag 60 

accctcaaga aggagcttgc ccttccggag tactacggtg agaacctcga cgccctctgg 120 

gactgcctca ccggctgggt ggagtacccc ctcgtgttgg agtggaggca gttcgagcag 180 

agcaagcagc tcaccgagaa cggcgccgag agcgtgctcc aagtgttcag ggaggccaag 240 

gccgagggct gcgacatcac catcatcctc tec 273 

<210> 4 
<211> 91 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: protein 
<400> 4 

Met Ala Lys Lys Ala Val lie Asn Gly Glu Gin lie Arg Ser lie Ser 
15 10 15 

Asp Leu His Gin Thr Leu Lys Lys Glu Leu Ala Leu Pro Glu Tyr Tyr 
20 25 30 

Gly Glu Asn Leu Asp Ala Leu Trp Asp Cys Leu Thr Gly Trp Val Glu 
35 40 45 

Tyr Pro Leu Val Leu Glu Trp Arg Gin Phe Glu Gin Ser Lys Gin Leu 
50 55 60 

Thr Glu Asn Gly Ala Glu Ser Val Leu Gin Val Phe Arg Glu Ala Lys 
65 70 75 80 

Ala Glu Gly Cys Asp lie Thr lie lie Leu Ser 
85 90 



<210> 5 
<211> 4032 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: other nucleic 
acid, "plasmid pMV71" 



<220> 



<221> misc_featul ^ 
<222> (1999) . . (3450) 

<223> label = PRAC1, "promoter region of rice actin gene 
- contains an intron in the leader" 



<220> 

<221> misc_feature 
<222> (3401) . . (3676) 

<223> label = barstar, "barstar DNA" 
<220> 

<221> misc_f eature 
<222> (3677) . . (4003) 

<223> label = 3 f nos, "region containing 3 1 untranslated 
end of nopaline synthase gene of Agrobacterium 
T-DNA" 



<220> 

<221> misc_f eature 
<222> (3399) . . (3404) 

<223> label = Ncol, "Ncol recognition site" 
<220> 

?s? s, <221> misc_f eature 
l 3t <222> (4016) . . (4021) 

\k? <223> label = Kpnl, "Kpnl recognition site" 
% 4 <4 00> 5 

caagcttgac gtcaggtggc acttttcggg gaaatgtgcg cggaacccct atttgtttat 60 

ttttctaaat acattcaaat atgtatccgc tcatgagaca ataaccctga taaatgcttc 120 

H| aataatattg aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcc cttattccct 180 

t}- tttttgcggc attttgcctt cctgtttttg ctcacccaga aacgctggtg aaagtaaaag 240 

* : atgctgaaga tcagttgggt gcacgagtgg gttacatcga actggatctc aacagcggta 300 

; , agatccttga gagttttcgc cccgaagaac gttttccaat gatgagcact tttaaagttc 360 

?** tgctatgtgg cgcggtatta tcccgtattg acgccgggca agagcaactc ggtcgccgca 420 

Ssaf . tacactattc tcagaatgac ttggttgagt actcaccagt cacagaaaag catcttacgg 480 

Hi atggcatgac agtaagagaa ttatgcagtg ctgccataac catgagtgat aacactgcgg 540 

Iff ccaacttact tctgacaacg atcggaggac cgaaggagct .aaccgctttt ttgcacaaca 600 

tgggggatca tgtaactcgc cttgatcgtt gggaaccgga gctgaatgaa gccataccaa 660 

lj[ acgacgagcg tgacaccacg atgcctgtag caatggcaac aacgttgcgc aaactattaa 720 

r ctggcgaact acttactcta gcttcccggc aacaattaat agactggatg gaggcggata 780 

aagttgcagg accacttctg cgctcggccc ttccggctgg ctggtttatt gctgataaat 840 

ctggagccgg tgagcgtggg tctcgcggta tcattgcagc actggggcca gatggtaagc 900 

cctcccgtat cgtagttatc tacacgacgg ggagtcaggc aactatggat gaacgaaata 960 

gacagatcgc tgagataggt gcctcactga ttaagcattg gtaactgtca gaccaagttt 1020 

actcatatat actttagatt gatttaaaac ttcattttta atttaaaagg atctaggtga 1080 

agatcctttt tggctcgagt ctcatgacca aaatccctta acgtgagttt tcgttccact 1140 

gagcgtcaga ccccgtagaa aagatcaaag gatcttcttg agatcctttt tttctgcgcg 1200 

taatctgctg cttgcaaaca aaaaaaccac cgctaccagc ggtggtttgt ttgccggatc 1260 

aagagctacc aactcttttt ccgaaggtaa ctggcttcag cagagcgcag ataccaaata 1320 

ctgtccttct agtgtagccg tagttaggcc accacttcaa gaactctgta gcaccgccta 1380 

catacctcgc tctgctaatc ctgttaccag tggctgctgc cagtggcgat aagtcgtgtc 1440 

ttaccgggtt ggactcaaga cgatagttac cggataaggc gcagcggtcg ggctgaacgg 1500 

ggggttcgtg cacacagccc agcttggagc gaacgaccta caccgaactg agatacctac 1560 

agcgtgagca ttgagaaagc gccacgcttc ccgaagggag aaaggcggac aggtatccgg 1620 

taagcggcag ggtcggaaca ggagagcgca cgagggagct tccaggggga aacgcctggt 1680 

atctttatag tcctgtcggg tttcgccacc tctgacttga gcgtcgattt ttgtgatgct 1740 

cgtcaggggg gcggagccta tggaaaaacg ccagcaacgc ggccttttta cggttcctgg 1800 

ccttttgctg gccttttgct cacatgttct ttcctgcgtt atcccctgat tctgtggata 1860 

accgtattac cgcctttgag tgagctgata ccgctcgccg cagccgaacg accgagcgca 1920 



3 



gcgagtcagt 
gttggcctga 
aaaataaaac 
taaagtaaaa 
ataaaaattg 
ttaagtttat 
gcttttgtaa 
tttgacataa 
agattaaaat 
ataaacttag 
ctatccacga 
gccaactgga 
gcacgtctcg 
gtgggtccgg 
gccctccctc 
tcctcccatc 
gctgccggac 
ccgcccctct 
ttggtagttt 
gcgggatctc 
ggggctctcg 
aatttccgcc 
ttatatattt 
tgggtagaat 
acaaatgcag 
taacggggaa 
ccttccggaa 
ggagtacccg 
tggcgccgag 
catcatactt 
gctagcttgg 
taagattgaa 
ttaagcatgt 
ttagagtccc 
aggataaatt 
cgagctcgaa 



# 



gagcg^pyaa 

tcagaatttc 
aaagg taaga 
tatcggtaat 
aggatgtttt 
tcgct tttgg 
atacagaggg 
tttttgagaa 
agctttcccc 
actcaaaaca 
tccatagcaa 
caatagtctc 
cagccaaaaa 
gtcgtggggg 
cgcttccaaa 
cccccaaccc 
gacgagctcc 
cctct ttctt 
gggtgggcga 
gcggctgggg 
gatgtagatc 
atgctaaaca 
ctgctgct tc 
ttgaatccct 
cctcgtgcgg 
caaatcagaa 
tactacggtg 
ctcgttttgg 
agtgtgcttc 
tcttaatacg 
ctctagagga 
tcctgttgcc 
aataattaac 
gcaattatac 
atcgcgcgcg 
tt 



gcggaagagc 
gaggtcat tc 
t tacctggtc 
aaaaggtggc 
tgtcggtact 
aaatgcatat 
atttgtataa 
aaatatatat 
cgttgcagcg 
tttacaaaaa 
gcccagccca 
cacacccccc 
aaaaaaaaga 
ccggaaacgc 
gaaacgcccc 
taccaccacc 
tcccccct cc 
tctccgtttt 
gaggcggctt 
ctctcgccgg 
tgcgatccgc 
agatcaggaa 
gtcaggctta 
cagcattgtt 
agcttttttg 
gtatcagcga 
aaaacctgga 
aatggaggca 
aggttttccg 
atcaatggga 
tccgaagcag 
ggtcttgcga 
atgtaatgca 
atttaatacg 
gtgtcatcta 



gcccaa tacg 
atatgcttga 
aaaagtgaaa 
ccaaagtgaa 
ttgatacgtc 
ctgtatttga 
gaaatatctt 
tcaggcgaat 
catgggtatt 
caacccctaa 
acccaaccca 
cactatcacc 
aagaaaaaaa 
gaggaggatc 
ccat cgccac 
accaccacca 
ccctccgccg 
ttttttccgt 
cgtgcgcgcc 
cgtggatccg 
cgttgttggg 
gaggggaaaa 
gatgtgctag 
catcggtagt 
taggtagacc 
cctccaccag 
cgctttatgg 
gtttgaacaa 
tgaagcgaaa 
gatgaacaat 
atcgttcaaa 
tgattatcat 
tgacgttatt 
cgatagaaaa 
tgttactaga 



caaaccgi 
gaagagagtc 
aca tcagt ta 
atttactctt 
atttttgtat 
gtcgggt t tt 
taaaaaaacc 
tctcacaatg 
ttttctagta 
agttcctaaa 
acccaaccca 
gtgagttgtc 
agaaaaagaa 
gcgagccagc 
tatatacata 
cctccacctc 
ccgccgcgcc 
ctcggt ct eg 
cagateggtg 
gcccggatct 
ggagatgatg 
gggcact atg 
atctttcttt 
ttttcttttc 
atggccaaaa 
acattgaaaa 
gattgtctga 
agcaagcagc 
geggaagget 
atggaaacac 
catttggcaa 
ataatttctg 
tatgagatgg 
caaaatatag 
tegggaagat 



ctccccgcgc 
ggga tagt cc 
aaaggtggta 
t tctactatt 
gaattggttt 
aagttcgttt 
catatgetaa 
aacaataata 
aaaataaaag 
geccaaagtg 
ccccagtcca 
cgeacgcacc 
aaaacagcag 
gaegaggecg 
cccccccctc 
ctcccccctc 
ggtaaccacc 
atetttggee 
cgcgggaggg 
cgcggggaat 
gggggtttaa 
gtttatattt 
cttctttttg 
atgatttgtg 
aagcagtcat 
aggagcttgc 
ccggatgggt 
tgactgaaaa 
gcgacat cac 
aaacccgcaa 
taaagtt tct 
t tgaatt acg 
gtttttatga 
cgcgcaaact 
ccccgggtac 



1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4032 



<210> 6 
<211> 563 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: other nucleic 
acid, "part of plasmid pLH43" 

<220> 

<221> misc_feature 
<222> (1) . . (6) 

<223> label = Ncol, "Ncol recognition site" 



<220> 

<221> misc_feature 
<222> (3) . . (278) 

<223> label = synb*, "improved barstar DNA" 



<220> 

<221> misc_f eature 
<222> (279) . . (545) 

<223> label = 3'nos, "region containing 3' untranslated 



end of no 
T-DNA" 



p^^rne synthase gene of Agrobacteriun^ 



<220> 

<221> misc_f eature 
<222> (558) . . (563) 

<223> label - Kpnl, "Kpnl recognition site" 



<400> 6 

ccatggccaa 

agaccct caa 

gggactgcct 

agagcaagca 

aggccgaggg 

aacatttggc 

atataatttc 

tttatgagat 

aacaaaatat 

gatcgggaag 



gaaggctgtc 
gaaggagctt 
caccggctgg 
gctcaccgag 
ctgcgacatc 
aataaagttt 
tgttgaatta 
gggtttttat 
agcgcgcaaa 
atccccgggt 



atcaacgggg 
gcccttccgg 
gtggagtacc 
aacggcgccg 
accatcat cc 
cttaagattg 
cgttaagcat 
gattagagtc 
ctaggataaa 
acc 



agcagatcag 
agtactacgg 
ccctcgtgtt 
agagcgtgct 
tctcctgatg 
aatcctgttg 
gtaataatta 
ccgcaattat 
ttatcgcgcg 



gagcatcagc 
tgagaacctc 
ggagtggagg 
ccaagtgttc 
gatccgaagc 
ccggtcttgc 
acatgtaatg 
acatttaata 
cggtgtcatc 



gacctccacc 
gacgccctct 
cagttcgagc 
agggaggcca 
agatcgttca 
gatgattatc 
catgacgtta 
cgcgatagaa 
tatgttacta 



60 

120 

180 

240 

300 

360 

420 

480 

540 

563 



<210> 7 
<211> 5349 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: other nucleic 
acid, "T-DNA of pTTS243" 

<220> 

<221> raisc^f eature 

<222> Complement ( (1) . . (25) ) 

<223> label = RB, "T-DNA right border" 

<220> 

<221> misc_f eature 

<222> Complement ( (98) .. (331) ) 

<223> label = 3 f g7, "region containing 3 1 untranslated 
end of Agrobacterium T-DNA gene 7". 

<220> 

<221> ' misc_f eature 

<222> Complement { (332) .. (883) ) 

<223> label = bar, "region coding for phosphinthricin 
acetyl transferase" 

<220> 

<221> misc_feature 

<222> Complement ( (884) .. (2258) ) 

<223> label = P35S, "35S promoter of Cauliflower Mosaic 
Virus" 

<220> 

<221> misc_feature 
<222> (2281) . . (3969) 

<223> label = PE1, "promoter of El gene of rice (WO 
92/13956) " 

<220> 

<221> misc feature 



• 

synb* ; 



<222> (3970) . . (< 

<223> label « synE*; "improved barstar DNA n 



<220> 

<221> misc_f eature 
<222> (4246) . . (4577) 

<223> label = 3' ens, "region containing 3' untranslated 
end of chalcone synthase gene" 



<220> 

<221> misc_f eature 

<222> Complement ( (5325) . . (5349) ) 
<223> label = LB, "T-DNA left border" 



si 

rn 



a : ; S:- 



<400> 7 

aattacaacg 

gtcgataaga 

atatttattg 

gatgcaagtt 

tagatgaaag 

agctcatcgg 

ggggcggtac 

gcttgaagcc 

gcacgctcgg 

ccagggactt 

gggagacgta 

ccgcgtaggc 

cccgcagacg 

tgaccgtgct 

cggtggcacg 

tagatttata 

ttatatagag 

ggagatgtca 

gatgctcctc 

gatagccttt 

cctttcgatg 

cctttgttga 

ggagtagacc 

tcgtaaaaga 

gatttgaatc 

ctccaatctc 

tagtacttct 

atcttttgac 

tcgggtagat 

cattctttct 

caccttcacc 

tctccggggc 

gcgtgagcca 

gcttgagttg 

tgtacgcgtc 

cgggaacgcc 

gaccgttata 

gaggagcaac 

cagatccttc 

atatagtaga 

aaccacctta 

aacaat agca 

gcgtctaatc 

ggcactggaa 

tatgtaccag 



gtatatatcc 
aaaggcaatt 
ataaaataac 
taaattcaga 
actgagtgcg 
gggatcctag 
cggcaggctg 
ggccgcccgc 
gtcgttgggc 
cagcaggtgg 
cacggtcgac 
gatgccggcg 
gacgaggtcg 
tgtctcgatg 
gcggatgtcg 
gagagagact 
gaagggtctt 
catcaatcca 
gtgggtgggg 
cctttatcgc 
aagtgacaga 
aaagtctcaa 
agagtgtcgt 
ctctgtatga 
ttagactcca 
tattacttgc 
gatcttgaga 
tgcatcttta 
cgtcttgatg 
gaaattgaag 
ttcgaacttc 
aaaggagatc 
gtgggctttt 
agcttctcct 
agctgctgct 
gtttgttgcc 
cacaacgtag 
tgtgctgtta 
tgtgtgattg 
cttgtcaagc 
atatcataaa 
catt aacat t 
tggtcaatt t 
ctgt tgcatg 
gagaaatctc 



tgccagtact 
tgtagatgtt 
aagtcaggta 
aatatttcaa 
atattatgtg 
aacgcgtgat 
aagtccagct 
agcatgccgc 
agcccgatga 
gtgtagagcg 
tcggccgtcc 
acctcgccgt 
tccgtccact 
tagtggttga 
gccgggcgtc 
ggtgatttca 
gcgaaggata 
cttgctttga 
gtccatcttt 
aatgatggca 
tagctgggca 
tagccctttg 
gctccaccat 
actgttcgcc 
tgcatggcct 
cttggtttat 
aatatgtctt 
accttcttgg 
agacctgctg 
aggctaacct 
cttcctagat 
tcttttgggg 
tgctttggtg 
ttggggatga 
cttgcctctg 
gcctttgtac 
tagttgatat 
agctcagatt 
ttttattaaa 
tgcaagaact 
caatctgatt 
atgaggatta 
t agcgctcca 
tttttacatc 
ttcagatcct 



cggccgtcga 
aattcccatc 
ttatagtcca 
taactgatta 
taatacataa 
ct cagatctc 
gccagaaacc 
ggggggcata 
cagcgaccac 
tggagcccag 
agtcgtaggc 
ccacctcggc 
cctgcggttc 
cgatggtgca 
gttctgggtc 
gcgtgtcctc 
gtgggattgt 
agacgtggtt 
gggaccactg 
tttgtaggag 
atggaatccg 
gtcttctgag 
gttgacgaag 
agtcttcacg 
tagattcagt 
gaagcaagcc 
tctctgtgtt 
gaaggtattt 
cgtaggcctc 
tctcattatc 
cgtaaagata 
ctggatcact 
ggcttgttag 
agttcaacct 
taatagtggc 
aaccccagtc 
gagggtgttg 
tttgtgggcc 
atttaatatt 
tccaatcgcc 
gt tagtccag 
ttggctaact 
gaaagaat tg 
tcttattaac 
ttccacatgc 



actcggccgt 
ttgaaagaaa 
agcaaaaaca 
tatcagctgg 
attgatgata 
ggtgacgggc 
cacgtcatgc 
tccgagcgcc 
gctcttgaag 
tcccgtccgc 
gttgcgtgcc 
gacgagccag 
ctgcggctcg 
gaccgccggc 
catggttata 
tccaaatgaa 
gcgtcatccc 
ggaacgtctt 
tcggcagagg 
ccaccttcct 
aggaggtttc 
actgtat ctt 
attttcttct 
gcgagttctg 
aggaactacc 
ttgaatcgtc 
cttgatgcaa 
gatctcctgg 
tctaaccatc 
agtggtgaac 
gaggaaatcg 
gctgggcctt 
ggccttagca 
gtctgtttgc 
aaatttcttg 
atcgtatata 
aatacccgat 
cgggcctagg 
tatctggaat 
gacaatacca 
aactatattg 
ctgcaattca 
cacaatcctt 
gtagcaaagg 
aatgtcgtaa 



cgagtacatg 

tatagtttaa 

taaatttatt 

tacattgccg 

tagctagctt 

aggaccggac 

cagttcccgt 

tcgtgcatgc 

ccctgtgcct 

tggtggcggg 

ttccaggggc 

ggatagcgct 

gtacggaagt 

atgtccgcct 

gagagagaga ■ 

atgaacttcc 

ttacgtcagt 

ctttttccac 

catcttgaat 

tttctactgt 

ccgaaattat 

tgacattttt 

tgtcattgag 

t tagatcctc 

tttttagaga 

catactggaa 

ttagtcctga 

agattgttac 

tgtgggtcag 

atagtgtcgt 

tccattgtaa 

ttggttccta 

aagctcttgg 

tgacttgttg 

tgtgcaactc 

ccggcatgtg 

tctgctctga 

ctagcggccg 

acctaccaat 

atagagatcc 

agtagtgaac 

atattctgat 

ggacaatgtt 

agtagattat 

agaacagata 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 



6 



Its!*.: 



cagtgtacgt 
tgatgatttc 
gtacctaatg 
catctccaca 
aagatcacaa 
actacatcga 
"ctgttcttcc 
acatcggctc 
cgaataat aa 
gaaatggcat 
cttcgtgtgt 
tggttagaga 
ctatactgcc 
cgaatacagt 
gaaggcaaga 
ttctatctca 
gtaaaagtcc 
gcacctaatg 
ggacgcgtga 
tgcaccgtga 
acgcacgccg 
gccgtcgcga 
ctccaccaga 
gccctctggg 
ttcgagcaga 
gaggccaagg 
tctagaacta 
ataaaaaagt 
cgatttctct 
gcctatataa 
tttagtcaaa 
ggagatgtta 
ggaattccca 
gaagcagata 
atcacagtat 
ttattttgac 
atgccaact t 
caccaccgtg 
tcctgtgccg 
cccaccggt t 
cgaccccaac 
tatcaacaac 
tatgccgcat 
aggatccccc 
atcctgccg 



tagt 
tgggatcctt 
tcttgcgtta 
ggaaataaag 
gcatggcaag 
acaggaacca 
acagcagaat 
agagagaagt 
tagcacacct 
tctgacattc 
gtatgtgtgt 
gcatcgtctt 
aaggaaagga 
taccttacca 
agcaaagttt 
gccagaccaa 
tacactcaac 
gacgggacaa 
ggtgctttcg 
ctcacctgcc 
gccacgataa 
tggccaagaa 
ccctcaagaa 
actgcctcac 
gcaagcagct 
ccgagggctg 
gtggatcccc 
ggacatggtt 
cttgt aacgc 
aaataattta 
atatttaagt 
tgaattctgt 
gatccgccta 
agcga taagt 
cgtgatgaca 
tgatagtgac 
agtataaaaa 
gtgctgttac 
tcttt cagga 
ccggcgggct 
gatgaatccg 
gacggacgct 
tgcactttcg 
gggtaccgag 



tggacggtca 
ggaggggccc 
tactacgtga 
ctaatacctg 
aatggcaatc 
tatcaatgtt 
atccgcaact 
tatgataaaa 
tgacctccac 
tggtcactgt 
gggatattac 
tataagcact 
tagcttggcc 
gatgtttgcc 
agctgtcaaa 
tgggggcaaa 
ctaactgttg 
cacttctttc 
ccatgaccgt 
acattgcccc 
cccatcctag 
ggctgtcatc 
ggagcttgcc 
cggctgggtg 
caccgagaac 
cgacatcacc 
cgggctgcag 
acctattatt 
tttgtacttg 
tgttatttgt 
atttctatat 
aatatagtaa 
cctttcacga 
ttgctcaaca 
gaggcaggga 
ctgttcgttg 
agcaggcttc 
gtctggcttt 
ctcctgaaat 
gt cataacac 
tcagtacgcc 
gccggattaa 
tccctggcag 
ctctccccag 



atgccatttc 
tgaaattcgg 
aatgccat t t 
tccaagagtg 
tggcaaagga 
gccccagcaa 
gcatagctcc 
ggcactaatt 
caagaagctt 
cagaatctct 
gctgctaaaa 
taaaaatggt 
tgtggggatt 
acgacatggg 
aaagatatgc 
atttactact 
aacggtcctg 
accgtgctac 
ccttggttgt 
cgccgtcgcc 
catcccggtg 
aacggggagc 
cttccggagt 
gagtaccccc 
ggcgccgaga 
atcatcctct 
gtcgggttgg 
gtgatgtgtg 
taccgttt eg 
tggtttatgt 
aaatcttttg 
aaatattacg 
gttgcgcagt 
t ettcteggg 
gtgggacaaa 
caacaaat tg 
ateeggatte 
cagctgaatg 
ctt tactgee 
tgtgttacct 
agtcgccact 
tctgtatacc 
tggtegtetc 
atetgeatgg 




tctgaagi 
aaacagttag 
ctgtaagctg 
gtgeggcatt 
geggaattat 
ggacccccgc 
caacaatgaa 
ctgaataatt 
gtggatcgac 
eggaaaatga 
ctttgtgttt 
agtataatct 
gagccgttga 
caaegtcatt 
tagaggcttt 
atttgecata 
ttctggccaa 
tgctacatcc 
tgcagtcact 
ggcgcctaca 
tccagcaaga 
agatcaggag 
actacggtga 
tcgtgttgga 
gcgtgctcca 
cctgatggat 
gttattttct 
ctgcatgtga 
ttgtgatcat 
gtgtgttttt 
caagtttttt 
tgaaaaacca 
ttgt ctgcaa 
cataagtegg 
attgaaatca 
ataagcaatg 
tctgagccca 
gtgcagttct 
atat tcaccc 
ggctaatcag 
gccggagcct 
tgcactccac 
tttcatatac 
agecat t t ac 



tgttcagaga 
ttgagtttta 
agttttctac 
tgaccaaatg 
attgtattct 
agataagttc 
atccaaaacc 
tcctagaaag 
ttgtgcccat 
ggaggcatag 
ctgatcgatc 
ctcaaggagc 
agggaacaaa 
gctagaccaa 
ccagaatatg 
cattaaccac 
cggtgagaat 
tgtagacggt 
tgcgcacgct 
aaagccacac 
gatccatcaa 
catcagcgac 
gaacctcgac 
gtggaggcag 
agtgttcagg 
ctggggccgc 
tatttcegta 
gctatattgg 
tgaaataaag 
tttttttttt 
aagtcatgga 
gaggatcegg 
gactctatga 
acaccatggc 
aataatgatt 
cttttttata 
ccgtgttcac 
gtaccggttt 
cacaaaaaag 
aatttataac 
tcataagcaa 
gecactgagg 
ccgactctag 
aattgaatat 



2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
444 0 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5349 



<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: other nucleic 
acid, "oligonucleotide CASOLX1" 

<220> 

<221> misc_feature 
<222> (10) . . (15) 

<223> label = Kpnl, "Kpnl recognition site" 
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<400> 8 
cagcctgccg gtaccgcccc gtcc 

<210> 9 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: other nucleic 
acid, "oligonucleotide CASOLX2" 

<220> 

<221> misc_f eature 
<222> (5) . . (10) 

<223> label = Aattl, "Aatll recognition site" 
<220> 

<221> misc_feature 
<222> (30) . . (50) 

<223> label = 3'g7, "part of 3' untranslated end of 
Agrobacterium T-DNA gene 7" 

<400> 9 

ccccgacgtc aagcttgaat tcgcgatacg tacatggtcg ataagaaaag 

<210> 10 
<211> 5611 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: other nucleic 
acid, "plasmid pLH48" 

<220> . 

<221> misc_f eature 

<222> Complement ( (39) (317 ) ) 

<223> label ~ 3'nos, "region containing 3 f untranslated 
end of nopaline synthase gene of Agrobacterium 
T-DNA" 

<220> 

<221> misc_f eature 

<222> Complement ( (318) . . (869) ) 

<223> label = bar, "region coding for phosphinothricin 
acetyl, transferase" 

<220> 

<221> misc_feature 

<222> Complement ( (870) .. (1702) ) 

<223> label = P35S, "35S promoter of Cauliflower Mosaic 
Virus" 

<220> 

<221> misc_feature 
<222> (1740) . . (2284) 

<223> label = PTA29, "promoter of TA29 gene of Nicotiana 
tabacum" 
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<220> 
<221> misc_f eature 
<222> (2285) . . (2560) 

<223> label = synb*, "improved barstar DNA" 
<220> 

<221> misc_feature 
<222> (2561) . . (2892) 
<223> label = 3'chs, 
end of chalcone 



"region containing 3* untranslated 
synthase gene" • 



<400> 10 

agcttgcatg cctgcaggtc gactctagag 
ccgcgcgcga taatttatcc tagtttgcgc 
tgtataattg cgggactcta atcataaaaa 
tgttaattat tacatgctta acgtaattca 
cggcaacagg attcaatctt aagaaacttt 
atcctagacg cgtgagatca gatctcggtg 
aggctgaagt ccagctgcca gaaacccacg 
gcccgcagca tgccgcgggg ggcatatccg 
ttgggcagcc cgatgacagc gaccacgctc 
aggtgggtgt agagcgtgga gcccagtccc 
gtcgactcgg ccgtccagtc gtaggcgttg 
ccggcgacct cgccgtccac ctcggcgacg 
r=?|: aggtcgtccg tccactcctg cggttcctgc 
tcgatgtagt ggttgacgat ggtgcagacc 
*jj atgtcggccg ggcgtcgttc tgggtccatg 
gagactggtg atttcagcgt gtcctctcca 
ggtcttgcga aggatagtgg gattgtgcgt 
M aatccacttg ctttgaagac gtggttggaa 
\Z) gtgggggtcc atctttggga ccactgtcgg' 
fy. tatcgcaatg atggcatttg taggagccac 
|,4i.. gacagatagc tgggcaatgg aatccgagga 
^ tctcaatagc cctttggtct tctgagactg 

3 ^ tgtcgtgctc caccatgttg acgaagattt 
»v gtatgaactg ttcgccagtc ttcacggcga 
M ; actccatgca tggccttaga ttcagtagga 
M acttgccttg gtttatgaag caagccttga 
y"! ttgagaaata tgtctttctc tgtgttcttg 
tZl- tctttaacct tcttgggaag gtatttgatc 
i-1 ttgatgagac ctgctgcgta ggagcttgca 
tctagctaag tataactgga taatttgcat 
gggacaattg acttgtcact ttatgaaaga 
atatacatcc tactcgaatt aaagcgacat 
aattaaatca gtttttgaat caagctaaaa 
agaataaaca tcttctctag cacagcttca 
gagacaaaat tttggtactt tttcctcaca 
tgaaacctta atgttaccct cagattagcc 
aacaaaagtt agttttgcaa gttgttgtgt 
tgcaagtgta acagtacaac atcatcactc 
taccatggcc aagaaggctg tcatcaacgg 
ccagaccctc aagaaggagc ttgcccttcc 
ctgggactgc ctcaccggct gggtggagta 
gcagagcaag cagctcaccg agaacggcgc 
caaggccgag ggctgcgaca tcaccatcat 
aactagtgga tcccccgggc tgcaggtcgg 
aaagtggaca tggttaccta ttattgtgat 
tctctcttgt aacgctttgt acttgtaccg 
tataaaaata atttatgtta tttgttggtt 
tcaaaatatt taagtatttc tatataaatc 



gatcttcccg atctagtaac atagatgaca 60 
gctatatttt gttttctatc gcgtattaaa 120 
cccatctcat aaataacgtc atgcattaca 180 
acagaaatta tatgataatc atcgcaagac 240 
attgccaaat gtttgaacga tctgcttcgg 300 
acgggcagga ccggacgggg cggtaccggc 360 
tcatgccagt tcccgtgctt gaagccggcc 420 
agcgcctcgt gcatgcgcac gctcgggtcg 480 
ttgaagccct gtgcctccag ggacttcagc 540 
gtccgctggt ggcgggggga gacgtacacg 600 
cgtgccttcc aggggcccgc gtaggcgatg 660 
agccagggat agcgctcccg cagacggacg 720 
ggctcggtac ggaagttgac cgtgcttgtc 780 
gccggcatgt ccgcctcggt ggcacggcgg 840 
gttatagaga gagagataga tttatagaga 900 
aatgaaatga acttccttat atagaggaag 960 
catcccttac gtcagtggag atgtcacatc 1020 
cgtcttcttt ttccacgatg ctcctcgtgg 1080 
cagaggcatc ttgaatgata gcctttcctt 1140 
cttccttttc tactgtcctt tcgatgaagt o 1200 
ggttt.cccga aattatcctt tgttgaaaag 1260 
tatctttgac atttttggag tagaccagag 1320 
tcttcttgtc attgagtcgt aaaagactct 1380 
gttctgttag atcctcgatt tgaatcttag 1440 
actacctttt tagagactcc aatctctatt 1500 
atcgtccata ctggaatagt acttctgatc 1560 
atgcaattag tcctgaatct tttgactgca 1620 
tcctggagat tgttactcgg gtagatcgtc 1680 
tgcctgcagg tcgactctag aggatcccca 1740 
taacagattg aatatagtgc caaacaagaa 1800 
tgattcaaac atgatttttt atgtactaat 1860 
aggctcgaag tatgcacatt tagcaatgta 1920 
gcagacttgc ataaggtggg tggctggact 1980 
taatgtaatt tccataactg aaatcagggt 2040 
ctaagtccat gtttgcaaca aattaataca 2100 
tgctactccc cattttcctc gaaatgctcc 2160 
atgtcttgtg ctctatatat gcccttgtgg 2220 
aaatcaaagt ttttacttaa agaaattagc 2280 
ggagcagatc aggagcatca gcgacctcca 2340 
ggagtactac ggtgagaacc tcgacgccct 2400 
ccccctcgtg ttggagtgga ggcagttcga 24 60 
cgagagcgtg ctccaagtgt tcagggaggc 2520 
cctctcctga tggatctggg gccgctctag 2580 
gttgggttat tttcttattt ccgtaataaa 2640 
gtgtgctgca tgtgagctat attggcgatt 2700 
tttcgttgtg atcattgaaa taaaggccta 2760 
tatgtgtgtg tttttttttt ttttttttag 2820 
ttttgcaagt tttttaagtc atggaggaga 2880 
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tgttatgaat 

tcccagatcc 

agataagcga 

agtatcgtga 

ttgactgata 

aacttagtat 

ccgtggtgct 

tgccgtcttt 

cggttccggc 

ccaacgatga 

acaacgacgg 

cgcattgcac 

cccccgggta 

attgggcgct 

cgagcggtat 

gcaggaaaga 

ttgctggcgt 

agtcagaggt 

tccctcgtgc 

ccttcgggaa 

gtcgt tcgct 

ttatccggta 

gcagccactg 

aagtggtggc 

aagccagtta 

ggtagcggtg 

gaagatcctt 

gggattttgg 

aaatgaagtt 

tgcttaatca 

tgactccccg 

gcaatgatac 

gccggaaggg 

aattgttgcc 

gccattgcta 

ggttcccaac 

tccttcggtc 

atggcagcac 

ggtgagtact 

ccggcgtcaa 

ggaaaacgtt 

atgtaaccca 

gggtgagcaa 

tgttgaatac 

ctcatgagcg 

acatttcccc 



tctgt*|^at 

gcctaccttt 

taagt ttgct 

tgacagaggc 

gtgacctgtt 

aaaaaagcag 

gttacgtctg 

caggactcct 

gggctgtcat 

atccgtcagt 

acgctgccgg 

tttcgtccct 

ccgagctcga 

cttccgcttc 

cagct cactc 

acatgtgagc 

ttttccatag 

ggc'gaaaccc 

gctctcctgt 

gcgtggcgct 

ccaagctggg 

actatcgtct 

gtaacaggat 

ctaactacgg 

ccttcggaaa 

gtttttttgt 

tgatcttttc 

tcatgagact 

ttaaatcaat 

gtgaggcacc 

tcgtgtagat 

cgcgagaccc 

ccgagcgcag 

gggaagctag 

caggcatcgt 

gatcaaggcg 

ctccgatcgt 

tgcataattc 

caaccaagtc 

tacgggataa 

cttcggggcg 

ctcgtgcacc 

aaacaggaag 

tcatactctt 

gatacatatt 

gaaaagtgcc 



agtaaaaata 

cacgagttgc 

caacatct tc 

agggagtggg 

cgttgcaaca 

gcttcatccg 

gctttcagct 

gaaatctt ta 

aacactgtgt 

acgccagtcg 

attaatctgt 

ggcagtggtc 

attctgatca 

ctcgctcact 

aaaggcggta 

aaaaggccag 

gctccgcccc 

gacaggacta 

tccgaccctg 

ttctcaatgc 

ctgtgtgcac 

tgagtccaac 

tagcagagcg 

ctacactaga 

aagagttggt 

ttgcaagcag 

tacggggtct 

cgagccaaaa 

ctaaagtata 

tatctcagcg 

aactacgata 

acgctcaccg 

aagtggtcct 

agtaagtagt 

ggtgtcacgc 

agttacatga 

tgtcagaagt 

tcttactgtc 

attctgagaa 

taccgcgcca 

aaaactctca 

caactgatct 

gcaaaatgcc 

cctttttcaa 

tgaatgtatt 

acctgacgtc 



ttacgtgaaa 

gcagtttgtc 

tcgggcataa 

acaaaattga 

aattgataag 

gattctctga 

gaatggtgca 

ctgccatatt 

tacctggcta 

ccactgccgg 

atacctgcac 

gtctctttca 

ggccaacgcg 

gactcgctgc 

atacggttat 

caaaaggcca 

cctgacgagc 

taaagatacc 

ccgcttaccg 

tcacgctgta 

gaaccccccg 

ccggtaagac 

aggtatgtag 

aggacagtat 

agctcttgat 

cagattacgc 

gacgctcagt 

aggatcttca 

tatgagtaaa 

atctgtctat 

cgggagggct 

gctccagatt 

gcaactttat 

tcgccagtta 

tcgtcgtttg 

tcccccatgt 

aagttggccg 

atgccatccg 

tagtgtatgc 

catagcagaa 

aggatcttac 

tcagcatctt 

gcaaaaaagg 

tattattgaa 

tagaaaaata 

a 



aaccaga 
tgcaagactc 
gtcggacacc 
aa tcaaataa 
caatgctttt 
gcccaccgtg 
gttctgtacc 
caccccacaa 
atcagaat tt 
agccttcata 
tccacgccac 
tatacccgac 
cggggagagg 
gctcggtcgt 
ccacagaatc 
ggaaccgtaa 
atcacaaaaa 
aggcgttt cc 
gatacctgtc 
ggtatctcag 
ttcagcccga 
acgacttatc 
gcggtgctac 
ttggtatctg 
ccggcaaaca 
gcagaaaaaa 
ggaacgaaaa 
cctagatcct 
cttggtctga 
ttcgttcatc 
taccatctgg 
tatcagcaat 
ccgcctccat 
atagtttgcg 
gtatggcttc 
tgtgcaaaaa 
cagtgttatc 
taagatgctt 
ggcgaccgag 
ctttaaaagt 
cgctgttgag 
ttactttcac 
gaataagggc 
gcatttatca 
aacaaatagg 



tccggggaat 

tatgagaagc 

atggcatcac 

tgattttatt 

ttataatgcc 

ttcaccacca 

ggttttcctg 

aaaagcccac 

ataaccgacc 

agcaatatca 

tgaggtatgc 

tctagaggat 

cggtttgcgt 

tcggctgcgg 

aggggataac 

aaaggccgcg 

tcgacgctca 

ccctggaagc 

cgcctttctc 

ttcggtgtag 

ccgctgcgcc 

gccactggca 

agagttcttg 

cgctctgctg 

aaccaccgct 

aggatctcaa 

ctcacgttaa 

tttaaattaa 

cagttaccaa 

catagttgcc 

ccccagtgct 

aaaccagcca 

ccagtctatt 

caacgttgtt 

attcagctcc 

agcggt tagc 

actcatggtt 

ttctgtgact 

ttgctcttgc 

gctcatcatt 

atccagttcg 

cagcgtttct 

gacacggaaa 

gggttattgt 

ggttccgcgc 



2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5611 
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